Over 30% of the sand flies collected in emergence traps from a "terra firme" forest in the Amazon Basin of Brazil were known vectors of cutaneous leishmania sis. Fifteen species of sand flies were collected from a region where at least 50 species are known to occur.
INTRODUCTION
Silvatic breeding places of sand nias in the Neotropics has been the subject of several studies in the past, primarily in Panama (Hanson, 1961; Thatcher, 1963; Rutledge & Ellenwood, 1975] . In the regions where the etiological agent for cutaneous leishmaniasis (commonly known as "pian-bois") is Leishmania braziliensis guyanensis, the breeding place of the vector species has been sought with little success (Arias, unpublished data). Rutledge & Ellenwood (1975) showed fair success in locating breeding sites for some Panamanian sand fiies, assessing the forest floor for these insects.
This paper presents the results of a long term capturing program of sand flies from a terra firme forest in the Central Amazon of Brazil, utilizing soil emergence traps.
MATERIALS AND METHODS
The soil emergence traps used are those described in Penny & Arias (1982) . Three traps were set per month on the first week of each (D (2) of the nine months during the study. Those traps set during the first month stayed on the same m 2 plot for 13 months; those set on the second month stayed for 12 months; those set on the ninth month only stayed out for four months.
The study area was a 90X40 meter area which was subdivided into 36 (10X10 meter) plots ( fig. 1 ). Plots where traps were to be set each month were randomly selected prior to the study. When a trap was to be placed on the ground, open areas of forest floor were selected and the vegetation where the traps were to be set was trimmed to 25 cm. above the ground without disturbing the ground that was to be under the traps. After they were in place, the sides of the traps were braced with soil from the outside to ensure a total seal around the bottom. At the top of each trap, a plastic collecting device was partially filled with a 5% picric acid solution. Within each trap, in the ground, a pitfall trap, (also with picric acid) was set to capture the non-flying arthropods that may be inside the trap litter fig. 2 ). Traps 1B, 2B and 8B, which represent three of the 4 plots of greatest sand fly production, were set on the same day at the beginning of the month of November. Traps 3A, 4A, and 7D, which were set during the month of October, were the second group of traps that exhibited greatest production of sand flies. These six traps, along with trap 3D (set in December) captured 74% of all the sand flies taken during the course of the study. The November traps alone took over 50% of all the sand flies captured. Rutledge and Ellenwood (1975) estimated a production of 24 sand flies per 100m 2 per day from a Panamanian forest floor utilizing the same technique, differing only in the time they left each trap on the same site. We, on the other hand, averaged an equivalent of 4.1 sand flies per 100m 2 per day: if we considered only those traps set during the month of November, which were the ones which produced the most sand flies, these could have yielded an estimated 14 sand fiels per 100m 2 per day.
DISCUSSION
We feel that this data, along with the results of light trap captures which were carried out simultaneously (Penny & Arias, 1982) , suggests there is a peak emergence of sand flies during the beginning of the rainy season in the Manaus area.
Emergence traps for sand flies in the Neotropics does not seem to be a promising method of assessing the population, and it does not appear to produce any species that are difficult to obtain by other trapping techniques. Nevertheless, it suggests that the open forest floor is not one of the major breeding sites for sand flies.
